WD 2004/ 041088 PCT/ US2003/ 034456 METHOD OF LANCI NG
SKIN FOR THE EXTRACTI ON OF BLOOD BACKGROUND OF THE
wONRMENIIB Field of the Invention The present PCT/US2003/034456
invention relates, in general, to a nethod of I|ancing
skin and, nore particularly, to an inproved nethod
wherein the lancing elenent is renoved after creating
an incision and then blood is channel ed up the | ancing
element to a sensor elenent |ocated at a proxi mal end
of the lancing el enent. Background of the Invention In
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Blood or other bodily fluids such as, for example, interstitial fluid, may then be extracted
from the incision and moved to the glucose sensor strip where it can be measured using, for

example, an electrochemical process.

When lancing skin using an in-situ test strip, it is desirable to ensure that blood
be transferred efficiently from the incision to the test strip, using as liitle blood as possible.
Efficient transfer of blood from the incision means that more of the blood is actually used to
test for analyte (e.g. glucose) levels, reducing the total blood required and, therefore, the
incision size required for the test. Smaller incisions are particularly desirable because, in
general, it is desirable to reduce the pain experienced by the user. Further, smaller incisions

generally heal faster and are not as likely to re-open once healed.
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In a method of lancing skin according to the present invention, the lancing
element is inserted through an outer surface of the skin to obtain a sample of blood. In one
embodiment of the invention, the method includes using a lancing instrument having a
sharpened end and a fluid channel extending from the sharpened end to a sensor attached to a
proximal end of the lancing instrument, forcing the sharpened tip of the lancing element into
the skin to a first predetermined depth, wherein the sharpened tip creates an incision in the
skin surface and a wound below the skin surface and completely withdrawing the lancing
element, including the sharpened tip. After completely withdrawing the sharpened tip from

the incision, blood is drawn through the channel to the sensor.
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of the skin to obtain a sanple of blood. In one

enbodi nent of the invention, the nmethod includes
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maintained throughout the remainder of the procedure. In this embodiment of the invention,

the milking ring provides a pressure sufficient to facilitate the flow of bodily fluids into the
channel after the reinsertion of the lancing tip into the wound. In one embodiment of the
invention, the milking ring provides a pressure in a range of approximately 0.5 to 1.5 pounds.
In a further embodiment of the present invention, the method may include positioning the

milking ring against the skin for a predetermined period of time prior to launching the lancing
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perspective view of a lancing el ement and strip for

use in a method according to the present invention.
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method according to the present invention.

Figure 3A is a perspective view of a lancing element tip immediately before penetration of

the surface of the skin.
Figure 3B is a side view of the lancing element illustrated in Figure 3A.

Figure 3C is a perspective view of a lancing element as the tip of the lancing element begins

to penetrate the surface of the skin.

Figure 3D is a side view of the lancing element as the tip of the lancing element begins to

penetrate the surface of the skin.

Figure 3E is a perspective view of the lancing element as it reaches its full depth of

penetration beneath the surface of the skin.
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In Figure 2, lancing elenent includes |ancing tip 22,
channel tip 24 and fill cAEAKEY IBYENTION

Figure 1 is a perspective view of a lancing element and strip for use in a method
according to the present invention. In Figure 1, lancing element 15 is connected to sensor
strip 100. Sensor strip 100 may be, for example, a glucose sensor strip which uses
electrochemistry to measure the amount of glucose in a bodily fluid, such as, for example,
blood or interstitial fluid. In Figure 1, lancing element further includes lancing tip 22. Sensor
strip 100 further includes first electrode contact 10, adhesive layer 11, conductive substrate
12, vent hole 13, analyte sensing layer 14, second electrode contact 17, insulating substrate

18, insulating layer 20, registration hole 23 and working electrode 36.

Figure 2 is a perspective view of the top layer of a lancing element and strip for use in
a method according to the present invention. In Figure 2 top layer is formed of conductive

substrate 12. In the embodiment illustrated in Figure 2, conductive substrate 12 includes vent



One enbodi nent of a | ancing el enment and sensor strip

suitable for use in a nmethod according to the present
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and 2. In the enbodinent illustrated in Figures 1 and
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printed on an insulating substrate 18, and a second

el ectrode contact 17, wherein said second el ectrode

contact conprises a portlon of conductive substrate

hole Igtand registracaritolglio Us Figutd?, fapping efemeatrindudss &ating 6@ 22 Thannel

ﬁ@gahéﬁﬁ gﬂlllenent 15. In the enbodi ment of the

anci n nent "and sensor strip illustrated in

Flgures 1 and 2, the orientation of said first

elecbrode contact 10 and second el ectrode contact 17

are O8f PAPRSEGCE L A lanfing clsmeniiad sansorpipsitalie fir uprsin@method

28d8EdIn 2% thd REseBXAIRN:Bn ny b HGOIRdNEILEE fefeRO 1o ﬁ%}?%) anﬁ?n In the

establish electrical contact with sensor stri
emh@dlmpmtugwrateé@l Bigtysell i, sensommlﬁnmlu@hsﬁmmctmde contact 10,

V‘?lg[r < ac ?%I&H‘O&J] c%n?ﬁ% edS%I' egrt lemq C}J | az%nl 1%%1&%#%?{&{3%%& and a

tate contac
semomi(q':lncaiode pehtaf léeﬂ&mﬂn slid sleponll@:ﬂbctr&ﬂﬂ%ﬁfacﬁbfﬂpﬁsel Q@QottRn of
acture%d S|n adhesi ve |

yerE% at

C‘imn LSS TRya SVW 18 Configueuys VE@HHRJ rense §19E}§‘t4e é? @nd hincing

clénlbgslisve | ayer 11 coul d be inplenented in a nunber of
ways, including using pressure sensitive material,
heat activated material, or |ITV cured doubl e sided

adhegiiNECeBdShdRbf thQ%&H%EI'e%ﬁ@nt%H@ Eén{é&tslﬁiﬁglué{ﬁ)ele&?ﬁ IS %gf.u%g 1 and

exanpl e, a conductive substrate
2 dhepraniasian p{sagbigirdedpde ermtagt 1(band§@|®hd alsctysle domtact 17 are

eone of con duc
<ELELP 1 0hPlenE TR 8 P g o
}pwgb; emsblishphotrmabdontactngth slgﬁsofr htlﬁp @0Q.OGh tH]EiIIIhstrated embodiment,
strated in Figures 1 and_ 2 anci el enment 15 ma
e Rkl S et oAU Sim ARG Ry g R Be e contact of
bthl bisttraibeat 1Re pry€iftal &iﬂkﬂ‘séﬁorsﬂgyld@e formed by, for
u

exanpl e, punching through conductive |layer 12. Vent
hole 13 is used to facilitate the transport of bodily

f1 Ui nbth shpNod MomedRITRREd %%g%ﬁﬂes% ARe1 ?ﬁ%lttX%ﬁaﬁl?ﬂﬁg Qbstrate

| ayer 14. "Registration hol e may "be
1§ fesondustiys whstptote S%thﬂankaTd@ Cclddl Heiowplereentslib s tnmber of ways,

mg-lgdmg ué%% &Q%ﬂfa sé&&t%% he Wap%%zg §{1va§e% Qenal, or UV cured double sided

adhesive material. Conductive substrate 12 may be, for example, a conductive substrate that
is a sheet of electrically conductive material such as gold or plated stainless steel. The
geometry of conductive substrate 12 may be formed by, for example, stamping process or
photo-etching. In the embodiment illustrated in Figures 1 and 2, lancing element 15 may be
manufactured as an integral part of conductive substrate 12. Vent hole 13, may be formed by,
for example, punching through conductive layer 12. Vent hole 13 is used to facilitate the
transport of bodily fluid up lancing element 15 and across analyte sensing layer 14.
Registration hole 23 may be formed during the stamping process of making conductive

substrate 12.
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| ayer 14 maybe, for exanple, a glucose sensing |ayer,
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In the embodiment of sensor strip 100 illustrated in Figure 1, insulating substrate 18
consists of material such as polyester or ceramic on which a conductive material can be
printed onto the insulating layer through silk-screening, sputtering, or electro-less deposition.

Conductive material deposited on insulating substrate 18 forms first electrode contact 10 and
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incision 37 in skin surface 30, enabling lancing element 15 to enter subcutaneous region 33.
Figure 3D is a side view of the lancing element as the tip of the lancing element begins to
penetrate the surface of the skin. More particularly, Figure 3D is a side view of lancing

element 15 as lancing tip 22 enters incision 37 in skin surface 30.

Figure 3E is a perspective view of the lancing element as it reaches its full depth of

penetration beneath the surface of the skin. More particularly, Figure 3E is a perspective
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perspect|ve vi ew of the IanC|ng elenent after it is

ful |P¥ % isa perspectgveovrlgw of the lancing element after it is fully withdrawn from
the skin. More particularly, Figure 3G is a perspective view of lancing element 15 after
lancing tip 22 has been withdrawn completely from incision 37. Fig 3H is a side view of the
lancing element 15 after it is fully withdrawn from skin surface 30. In a method according to
the present invention, fully withdrawing lancing element 15 from incision 37 creates an open
the wound 38 below incision 37 which facilitates expression of bodily fluid into wound 38.
By fully removing lancing element 15 from the wound in accordance with the method of the
present invention, bodily fluids flow more readily into wound 38. If lancing element 15 is not

completely removed from wound 38, blood and/or interstitial fluid flow may be impeded.
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ring 31 provides a pressure sufficient to facﬂltate the flow of bodily fluids into fill channel 21

after the reinsertion of lancing tip 22 into wound 38. In one embodiment of the invention,
milking ring 31 provides a pressure in a range of approximately 0.5 to 1.5 pounds. Ina
further embodiment of the present invention, the method may include positioning the milking
ring 31 against the skin for a predetermined period of time prior to launching the lancing
element. In a further embodiment of the present invention, the predetermined period of time

may be three seconds or more.
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forth above, the nethod may further include using

mlking ring 31 to exert the pressure in the region
weunradmdBng i nci sion 37 exerted by m | king ri rgT8%2003/034456
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the step of forcing the lancing tip 22 into the skin

and may be mai ntained throughout the renai nder of the
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facilitate the flow of bodily fluids into fill channe

2 1 1afiliesk réddgnital thaeghivdent .frudtlam:ﬂnm;gbet jupstR@ed for thewgbrugieres

. I.n one enbodi nent, of t n, L king .rin
iggilsP 607 e O BPESSTH AT HeAeFARCTBIOC DY SRl S g et the
ontlypstxjact%rmag&ay B@erﬁ‘pl d}te'drt(g hslerRp adicitd @l eribe. Pk esasxhmple

I'nvention, the net i ncl ude positioning the

ofian |ekumfgent stm@r@wh@g 1% Va0 SR IPmOTS Fh%fw@d%‘teéP?ﬁ AdgCing
elep eernt od. 81 sed% c%rdo { ndt th uz?l!aJ sl aIRale] t%ph%th AChRMhel extending from
At furt er enbodi nent of the present
thé ﬂMﬁnetridQﬂT ,thetllnmrrgremﬂtmnemnhmotkmgrele@m@f Whiteeprefpmgd debodiments
t ree seconds

108
r%ﬁ@@%%ﬁﬁ%’é %D?nt s'hWVP Iar\xl%)% escribe ggﬁrelznél “{ﬂh g% obvious to those

k@R Iy Bl @Rtiha® bucH (éhibb@ﬁleﬁf@ﬁretﬁoﬁdﬁdﬂiylviaytoé exdnaple ¢t Numerous
structures illustrated and descri bed heb ein nd tQﬁtt
Wt Oél

varigbongedergepaid sprst AR LGP W ATEIT I T A1
de Flltl}ﬂﬁgrgﬁf{ﬁé HUSHART RRhSRY b%d@ﬁﬁb@ﬂﬁgviﬁ%ué M&Jnﬁﬁeébtto tae
I nvention. As one exanple of an_equival ent

ersthadirotnty & thehinvdntinmglesbabaddersinway brsnemiese it practisingdspyention.
L nven n I o

g e R SRR B Bl FYRGr BBt A Retbods and

stfuctumes viithén e sdopé oﬁtlhdse&ianhhmldl thern:quug/a@h‘er’ve goveres! théreby.
wor ki ng el ectrode. While preferred enbodi nents of the
present invention have been shown and descri bed
herein, it will be obvious to those skilled in the
art that such enbodi nents are provided by way of
exanpl e only. Nunerous variations, changes, and
substitutions will now occur to hose skilled in the
art without departing fromthe invention. It should
be understood that various alternatives to the
enbodi nents of the invention described herein nay be
enpl oyed in practicing the invention. It is intended
that the follow ng clains define the scope of the
invention and that nmethods and structures within the
scope of these clains and their equivalents be covered
thereby. 11

11



WD 2004/ 041088 PCT/ US2003/ 034456 CLAIMS WHAT IS
CLAIMED I'S: 1. A nethod of |ancing skin through an
woub@ewo4s088f ace of said skin to obtain a sanpl epai/UsS2003/034456
bl ood, the nethod conprising the steps of: providing a
| anci ng i nstrunent having a sharpened tip and a
channel adjacent to said sharpened tip to a sensor
attached to a proximl end of said |lancing instrunent;
forcing said sharpened tip into said skin to a first
predeterm ned depth bel ow said outer surface, wherein
sai d sharpened tip createsCBAIN®CIi sion in said skin
surface; conpletely w thdrawi ng said sharpened tip
fromsaid incision; and draw ng bl ood through said
vemannerkovisaild: sensor. 2. A nethod of | ancing skin as
set forth in daiml wherein said first predeterm ned
depth is in the range of approximately 0.25 to 1.5
1 mA‘ mgthocﬁofr[ﬁ{c Ci,kﬁﬁftlnjo[g‘lléhca{h o Wte? gﬁr@acg'?f St sl<§rptro OIBta bl 5e of
1, further comprising the steps of providing pressure
bl@nd,sthn wetbkd pormprisagrtiggtapa ofur r oundi ng sai d i'nci si on. 4,.
met ho i.m 3 wherei '
ex er E)rgg%glﬁ aQanqugkugsﬁrameﬁgdqavm% 8 g%na}r?edlﬁ% Ep 8?{1 %{fz)l i ﬁﬁal F]cent to said
sipipenéd fiPtoadetlsos hieRh& to b QFdximgl eﬁ@bﬂsasdwlaﬁd@@gmanﬁﬂem into
said skin. 5. A method according to Caim4 wherein
sai dfORRIESRHEShRIPRRFISIPARP d@id siin fp %é%?fédeéwneé@émﬂ belgw said

oﬁt&%ukﬂaé@%vﬁe&ﬁ%afd'sﬁ’%&fed BP dichtdés £ iﬂblgi%n i KH Qirface;
channel. 6. A method according to Claim5 wherein "said

m | k@qn@htﬁlm yithfrevingesidghaspensd tip &roimrpaidl incisign and
appr%ﬁgtbﬂoﬁ tgroiéﬁ Qafdl'ché %r%gfdseZsogA mngtr glog g;l d

ancing Skin as s orth arm
pressure is applied for a predetern1ned time period
pri o redet r.m ne
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in the range of approximately 0.25 to 1.5 mm.

3. A method of lancing skin as set forth in Claim 1, further comprising the steps of providing

pressure on said skin in a region surrounding said incision.

4, A method according to Claim 3 wherein said pressure is exerted by a milking ring

positioned on said skin prior to said step of forcing said sharpened tip into said skin.

5. A method according to Claim 4 wherein said milking ring provides a pressure sufficient to

facilitate the flow of bodily fluids into said channel.

6. A method according to Claim 5 wherein said milking ring provides a pressure in a range of

approximately 0.5 to 1.5 pounds.

7. A method of lancing skin as set forth in Claim 3 wherein said pressure is applied for a
predetermined time period prior to lancing said skin, said predetermined time period being

approximately three seconds or more.
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